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Exarfnatipni.re 

(54) eaffieterfprTtMsfey^ 

(57) Gatiieteripr transniydeaid with; a pldiafeife, niiUtilumen mother 

eatheter 00) number orin#yidualIy guiaable;;daug&ter Catheters (12, 14) guided: from 
tfee mother ^b-atfte^^ (:10) ih^^which'atA^^ {:l2)-^ar?-proyi4edoa- 
their distal end with a device |l,i5) fbr their attachment to the interhil wM^ of the heart rahd an 
additional dimghter c^itiw^^^ deyjbe (t8|) to Introduce a fine ^to^ into 

the internai Wall in'-Ayffi{^h:iatjeas thgdaugbtgrca^^^ (1:2, ; 14)^: are- . 

provided in the^TCgion 'Of the distal ends w be cbatroUed 

Via the, c^^^terfpr er^ andjreee^^ of titea^pni^ ^h^rgJ^J 
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Specificatioh 

The invention concerns a catheter for transniyocardial-revasculari^ with a 
guidablevM^ rnothercaflieter^^c^^^ daughter 

catheters guided frona the nipiher catheter, in which at least two of the daughter catheters are 
provided on the distai end with a dey ic<i for^ ff^ intefrrial wall of thie heart and an 

additional daughter catheter is prpvided \yith a device for introduction of a fine hole into the 
mcernal wall of the heart. 

A catheter used for transniyocardial revascularizadon, i.e., for introduction of holes 
into the intemai wall of the; heart, is diescribed in EP O SiS 867 A2. 

Ind^oduct^ of ;holes%to tfi^ in 
wliieh areas of the heart muscle less suppUe^ oxygen from 

the left chamber df the heart. In many cases this type of intervendbn permits long term 
avdidaacepof the .otherwise eSsentiSl^bypass operations or balloon dilations. 

Control and guiding of .the pdsitipn and depth of the hole being in trodiiced to the 
rnypcardiunri are pf major significance in; this type of ihterventipn: the holes are to be 
inqrOduced:toasdp 

holes areno be determined acc6rdin§i;to the thickness of the myocar^^ in; which 
penetration of the myocardium must be reliably ruled out. 

The underlying task of the invenddn is therefore to devise a catheter for 
tfansrriypcardiai revascularization in which better control of the locadon and depth of the 
hole introduced tp the myc^^ardium is possible. 

This taifcis solved;^ the invention in that at least some of the daughter 

catheters are provided in the region of the distal ends with piezoelectric elements to be 
controlled via the; catheter for erhissibn and reception of ultrasonic^enecgy. 

The piezoelectric :eiMment$; of the fixation catheters, biit also of the perforation 
catheter can be desif nedvas piezofilrn sun^oundihg the fixa dwice of the perfp 
device in annular fashion. 

The cortfigurMph of the;^^ jih objecc^tif^thei^n and, for 

example, can be axlrillirig hook or suction head; The cpnfiguratipn of the: perforation device 
is .not;an object of the inyentlpn either, in; which it^cm 
wire or a high-pressure jet. 

The ijivemfea is^jg^ In the dravving: 

Figure 1. shows a schemadc: view of the catheter, 

Figure 2 shows an eniarged siscdipn through the catheter» 
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Figure s shows an enM^^ eaiiiefcer, in which 

iM^M^^m arevproviid^^ tharlin the shown in 

Figures I an;d2i and 

Bigtire 4 shows a PCeused fe^ 

The eatheterdepicfis* t ;cQMSts qfia itot^^^^^^ iO thatguides 

daughtercatheters 12, 14, the tw^^^ it £^e' provided on the disttd erid w 

vadnliini haiofc;l6 th?W;.set^es^^fo 
theheart. TheiWi^ dw|ht^^^ 

capaWe of %vtrG<^^ finefel^ example 
shown it can be the end of a laser fiber or^a w to higfe&equency energy. 

inhe;:fixa£ioni;ciit^ means of a control wire 

:i^:'on::the'p#ain sei^es^fe insert 

liead tS^intd-^the: the;:atoghter^eatl^ .The pe^ratioit. 
Gatheteri4'iijiOTidM^^^ 

with ibne to giJ ide toe endr|y%n thS^t^ ^pcral eXMpKjlaser liglitj to the distal^end. 

■ Tte^daufhtei^crathiL#-^^ 
.mother^amete^^ The/nk^iHg^c^ Ma:aiitiide.chs^ 

■The^iMte ^^^^ 
. pgdet-^ds^i whU^^ perfbratiOit^Gathet^ i4vhas-.an^annular^pie2ofilm 

;30^-Th^^|(|e2ofilmi^28:,:3©^ ye^y-fmevdectricMm^^^ 
:emted to^^jftt uffiasShici^^s^ ;ihe^-t^tii\^ ultSlc^ ah, 
ey^atidhgde^ . 

During u^'^f^t^ ■ 
. mydcaMir^ "^^te;t^f^ this^emits- 
■ uhmspnic-wa^^s^iliai^ of :cathe,ter$ 14 By 

me^uri^g^;^he^^trav^y4i^ catheter^ 
16' to th€?vfixatipn- i^, tte:ioe^tiO^^^ "t^.:reiatiye to the' 

fi;x^ion-4^#e:^ laie^locaaon^of 
thevfi^xati^^ i8^earvalsa:be' 
^deternlinedin^c^ 
three^G-^tli^fa2.rs^ 
ihd\yn^i5t:Me3 

it is; then- possible to m already been infeduced 

in the.fbrm<of st holbftnto^che: mjro^iirf aie loQatidh^ whicte^ is; 
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situated (in Figure 4' indicated with an: '*x?^ can be displayed^ and an appropriate location for 
insertion of an addition?^ hole eaiivthus be determined by the operator. 

The:pie2Geleetric denients 20v.22 14; 16 can also be 

used £0 deteimine the tMckiieiss of myo^chMium in prder.to dete appropriate depth 

in the^^cortesp^^r^ case; of the Apl!^^^ tiie :heart. A. 

corresp0hdirig re^ and the location of the 

perifbration device ISJto be introduced vin;^the hole is^j^ssib^lfe in sm by an imaging 

process tisihg the sigiials em^ pietbelements 20, 22, in which 

the echo from the tibund^ Une betwj^^ and the tissue 

surrdiJhdmg it'i^ 

Clainis 

1. jCadieter^r tran^^ 

mocherx^ichjef^^ (10). frida nunlbierof In dau|hter)catheters U 14) 

guidedi frpni the napthet (12) are 

provide^ on their di^ the jntemaj; waU of the 

hean 2mdv£uii;add fl^S) for liitiroductioti of a fine 

holfe into the ihteitxat waltoof 'the't^^ ii^f the^fa;ct#]^at at feast some of the 

daughEer;;catheters p2,;;i4) are; provided in 

.elements (20» 22) to be cohtrolled via the cathetei*; for emission and reception of ultrasonic 

ehe:rgy,- 

2. Catheter according to 1, characterized by the fact !;hat tte p^^ 
elements of the Hxation^theters |t2)^are designed as piezofiim (20)^ surroundingAthe fixation 
devicfe (16)iin vannuto^ \ 

■■3\: ' ■ ■ : ''C(fthfe&t>ac;^ characterized by^^the:fact ^that the 

piezoelectric elements of'the perforation catheter (i 2)i,areKdesigned, as piezpfilm (20) 
surrouiiMng t&hp^rfe^ 

4, Caiii^eter according to one of the preceding Clainis, characterized by the fact 
that the dje vice for ihtroduction p^^ into the intiernai wail is; a laser beam 
device. 

5, Catheter- according to one/bf the Claims. 1 to -4, characterized by the fact that 
thedfevice?ifer^in 

to high-frequency energy, 
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Abstract (Basfc):;!^ 
The catheter has a ig^ii 

( I2v 14)i At IcasttwG of the auxili catheter j^^ a iinii 

(16) for fixation at the inner wail of the heart Some of the auxiliary 
catheters at least are provided with piezoelectric elements ih the region 
of thdr distal eiids; u> be controlled across the catheterv^foniie 
crarisrnissipn and the feepdon of^^u^ 
The piezoelectric eiern^nc Of 

piezofeii'^0),;surround annijiaiiy the fixiadOn iinit |^ The ^uxiiifiury 
caiheter 1 14) has a unit (18) forpwing a fine hole In die inner wall of 
the heart: This tjmfc is a; laser be^^ 
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crinem i<»tid^i3mr^ ' m >My«iinUtthaft^ and 

ttihar MiMirsahl veil vo(i]<^^^ Qd^tiitan. 

varwhan ist b^l dam wirtJgstofit ^SniS© d»r to^ 

(12, 14) (m aereich; Ihrof. dlkilen i^diii niS ab«f dw 

Kathdtor inxustauornden : piez^ aamantftn (20. 

22) ni m ^liui^^ 

dnergta ' vereehen / 
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BeiBchrcibung versehcii, die dazu in dCT 

Die EMiuliwig:betrifft einea Xatheter zar transrayo- gi^stdUen Ausrfiih^^ es dch dabei ihsbe- 

kaniialenltfi^tailai^ soodem um ctes Ende ei^^ Lascrftbcn odtr aber ura 

liunigen Mutterkatheter ufid einer MdiraiW von vbn 5 drieh idt hoAfrequenter Eiwr^e beau^^ 

dcmMutteridfttheteri^ tedcJo. 

tcHcathctenii wobd wcmgstens:2we^ Die; Fixationskatheter 12 am proxiraaien Ende 

ter an ihrem dfatalei^Bode n^^^ db Kath^cre^^^ 

^sen Fljok^n iin Aiydchti^ Steuerdraht IS cHebt weit^ 

W isi und eia daaju, den Bohritopif 16 b4e Wandong des Myok^ 

Eiwicto feiheif in die ^urascfc^^ 

iaiicnt»iiito Das Lociung?^^ 

In dcr EP d 515867^3^^^^ fCatheter beschrie- verschen, dSr zur Aosnchtung awnes^ d^ Endes 

!?en: das ytrm^ dient* some mit^^^^ dk En^rgie im dargestellten 

aJsd zar EinbHngung voifMdjern is ;A^fQhrun^ 

d« Hcfzens. zu fOhrcn. _ 

Die Einbnngung von Ld<^ern tn die Myokajdm^lu^ Die To<^t&H^ 

kannljcwW^da^ schiw^Vwdli^ 

l>ezii^ inhS&ae^pftJ^^ misgdrOlurt^Das liutterk^^ fiber einen Lenk- 

:«>tgtw<MdanL 1^ 26 kanal26irteuerbai; 

^ansooste^ Sal- IMcJFbialtipjac^ 1^ tmgim iih^ 

Bc^y^ussi^is^ dbdistaLe^o^mij^^ 

Steuerimg jdc^ C^tes 1^ m^6tmg:v^^ £He J!iesofoiiea 

diimibnnipei^ hoches mn gro0<er BafeUjimi^^ Die 25 ii;^):^erdim 0^ riic^ d?u^^ 

Ldchcr sind in #iem vorgegebenen BereM mit miG^r dkid:iisciu( pal^g^ 

llchst r^mSBIgen Absi^d^ yoh Uttras^^s^ trtigt Entsprechend werden 

dcr^LiStte ■ > jcStiijMng^ 

:betemfi^ -cinerAj^ 

ve^lis$igapglissdiloss^ 30 Bei Vemendimg^des^l^ 

Pcr Jirffiptog^li^^^ l^xatipasica^^ Mi^feS ai^ehcflet Wenn 

Katfitner 231^^ xum^die Flez^^ ,16 er- 

sichaftn^ bei ^er em^ und itgt wird, se^ aosi die von 

d^'Tie^/cteriin Mstjli^ :d?«(Mea^ 

■mdgikSvist ^V';- ■ ^ ' '7" ' ' p- i^gei;wd3fe 

Ei&dimgjge^^ &rU|b^^ 

daB wejhlj^ns-euuge'd^^^ XjBlmiim 

' .'ibrer dbt^ea^Eii^eni'm^ Eep^ta^iiiikil^^ 

xa^n ais dcr uml;-!^ 18 crmittclt wer- 

diei El)iiioii^^ dem Auf <fiese^Wedse^i^^ 

lingfdnffllliuu^^ dejr wipg?r^ bMmin|t und 

Die Ai^i^y Wiig^i^^^ f Satio^a&yic^^®^ 45 auif^^erl^wer:^^ 

0egenstami dcr;J^ dibei^btaspicls- smgcdeutet, M einM^ 

wieise iim^MehrBpli^ba^ ' :PS,bei ist^t^m^jg^ berelts' eine: 

Sad^pK^tucb - diiB^ Afig^S^^ "■dcr:'Li^ft%s^ ^invFaSif^«^c» liocbes in^^das fyfyokard cinge- 

riSiumgis8hSl«<!^ fif^tU wdrti«^^^ 

cs sidi urn e^e^laasci*^ eihenJHeiziralit sq Lofebongseinricfet^ 4 <^irch ein V 

oder:einen^ ■ 'Vigigtttetid^ 

■' ' IMeSSi^gJw^^ ■ 

mmgWifcttSfiai^ ^ikstiimrit'yi^^ „. _ 

ftg.:i «hes^^ Did piiteoeldcti^ 20, 22 an den Ausr 

Fig»2%e- ve^^ 55< trittsendeh tolkiheter 14, li^ke^^^ ge- 

Ffis.3 eine vc^ ?|ie fair den jcrw^fi^ Tlefe des in 

M fe; ksto Herrfn^ Locbs zu.besiira- 

undlzdS^yifieft^^^ iii^ 

tcrvtirg^^ikfeaibicfeun^ 60 ffirflt Di(te>uiid der 0 

Fig. 4;^<m^0iajT;ti^ den IxKiiuwgsdbnditu^ !» &t auf einfacbe Weise 
D!a$ ih l^^i gweigte^:i^^ eiriem: durcb cm bildg^Mi<ies Ver^iiuen im&e^ Nummg der 

Matterkatli^ter dSs dfe<^;f<K^^ U vpn den.Bezq«ilOTe^^^ und wie- 

filhri Bi^^b^^ ife dereiaiipfangettea^^ 

sMen EiidbMt 65 dir ^reni^ii^ 

Fucation des Men &de» des kkthetm^^^a^^ mi d<» dieses m^gdjfcnden Gewebes crfaBtmid ausge- 

waiKiung des Hotc^ wcriet wirtl 
14lst anscincmv&tiea^^E^ Einrichtung 18 
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Patentansprttdic 

1, Kathcter zur tiuasmyok^ 
tioanutcbemlenkbar 

teitathetern (1^^^ 

die Inneit^tog (te^^H 

linii'SLi^ ■ 

iiontobetei^.(i2) als 
ist 

:3.vKathet«r nach Aas^^ 
dUrch g^mizddim^^d^ 

MiM^m^^j^n^^ . 

sprQche, dsui^^ daB di<j Einrkh* 

^umgist ■ ' ^- j\ 

dftslEena^ 
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